We have therefore screened standard sera4 with defined patterns of ANA reactivity on mouse liver against a number of epithelial cell lines and identified those giving greatest sensitivity and reproducibility. Keratinocytes appear to be a target for ANA binding in cutaneous lupus erythematosus,5 and as it is now possible to culture normal human keratinocytes6 these were included in the series of cells tested.
show greater sensitivity than standard substrates and in addition different patterns of ANA staining can be detected, such as anticentromere and anticentriolar patterns, in patients with scleroderma.2 3 We have therefore screened standard sera4 with defined patterns of ANA reactivity on mouse liver against a number of epithelial cell lines and identified those giving greatest sensitivity and reproducibility. Keratinocytes appear to be a target for ANA binding in cutaneous lupus erythematosus,5 and as it is now possible to culture normal human keratinocytes6 these were included in the series of cells tested.
ANAs are detected with conventional substrates in only 20-30% of patients with discoid lupus erythematosus (DLE). Table 1 ) were cultured on multiwell slides using Dulbecco's minimal essential medium and 10% fetal calf serum and fixed in methanol:acetone 1:1. All samples were stored in 
Results
All the human cell lines demonstrated the ANAs of the standard sera, but the titres and patterns obtained were dependent on the substrate used.
VARIATION IN TITRE
The titre of ANAs obtained using the reference antisera varied with the substrate as shown in Table  2 . There was a fourfold to 256-fold variation in titre of the individual antisera with different substrates ( Table 2 ). The greatest titre variation was seen with peripheral and nucleolar antibodies. T47D was the most sensitive for the peripheral pattern of ANAs. The sensitivity of the other cell lines was similar in many cases to that of HEp2 cells. Interestingly, cultured keratinocytes provided a less sensitive substrate than most of the keratinocyte derived lines, even the closely related SvK14 cells (Table 3) .
VARIATION IN PATTERN
The pattern of ANAs also varied with the substrate (Table 3 ). The diversity of pattern found in the diffuse ANA group probably reflected increased sensitivity of the cultured cells at high dilution, which allowed the visualisation of other antibodies normally masked by the diffuse staining. This was seen with both sets of standard sera (Tables 4 and  5 ). In the American standard reference sera 1 (1) particularly in the diffuse and speckled group (A sera). The patterns were characterised according to the system of Burnham9 and are shown in the figures against SvK14 cells as this has not previously been published as a substrate for ANA testing (Fig. 1 ). Tables 6 and 7) T47D cells were selected because of their sensitivity for peripheral antibodies and HEp2 cells as these are the most commonly used. Cultured keratinocytes and sections of mouse liver were also used for testing the DLE sera. Fifty four per cent of patients with DLE had positive ANAs on one or more substrate but only 20% on mouse liver alone. The cell lines had different sensitivities. The maximal yield with one substrate alone was with HEp2 cells (45%), while T47D cells detected 37%. The human keratinocytes were less sensitive, detecting only 22% and contributing only one positive that was not detected by another substrate. Forty seven per cent of the positive sera showed a speckled pattern which varied little on dilution. The control sera gave no positive results on mouse liver and 17% positive with HEp2 cells at a titre of 1/10 and 3% at a titre of 1/40. The patterns were particulate (speckled and thready).
DETECTION OF ANAs IN SERA OF PATIENTS W I T H D L E (

Discussion
The use of nuclear fluorescent patterns of ANAs as immunological markers for subsets of connective tissue diseases has led to a complex system of classification.9 The nuclear fluorescent patterns are described as non-particulate peripheral and homogeneous (diffuse) staining and particulate staining, including speckled, nucleolar, and thready patterns. Disease associated patterns have been reported for speckled (calcinosis, Raynaud's phenomenon, oesophageal dysmotility, sclerodactyly, telangiec- 
